Negative regulation of retinal-neurite extension by beta-catenin signaling pathway.
Although there have been many studies on the regulation of neurite extension in mouse brain, such a mechanism in neural retina has remained to be clarified. To delineate the role of Wnt signaling in retinal development, we used a retrovirus-vector-mediated expression system to express various mutants forms of Wnt signaling members in E17.5 mouse retinal explant cultures, which are an excellent system to examine retinal development in vitro. Expression of constitutively active beta-catenin or Lef-1 in the retinal cells resulted in failure of neurite extension, suggesting that beta-catenin negatively regulates neurite extension in the retina through Lef-1 transcriptional activity. However, proliferation and differentiation of retinal cells into mature retinal cells such as rod-photoreceptor cells and Muller glia cells were not affected by perturbation of the Wnt-Lef-1 pathway. As in retinal cells, activation of beta-catenin-Lef-1 signaling inhibited NGF-induced neurite extension in PC12 cells without affecting their proliferation. Interestingly, the Wnt-Lef-1 signaling pathway suppressed neurite extension without affecting Mek-1 signal activity, which is known to promote neurite extension. We found that MAPK was activated in retinal explant cultures, but that perturbation of MAPK signals did not affect neurite extension. Taken together, our data suggest that the Wnt pathway functions in proper neurite extension by opposing positive signals for promotion of neurite extension that are distinct from those of the MAPK pathway.